In this present study, we conducted untargeted metabolic profiling using Gas bistratum are promising and biocontrol or eco-friendly tool against A. aegypti and C. quinquefasciatus with prospective toxicity against non-target organisms.
reservoir and amplification hosts, and anthropophilic mosquitoes as vectors (primarily, Aedes aegypti and secondarily, Ae. albopictus, Cluex quinquefasciatus). The implication of Ae. aegypti is the main vector as identified by repeated isolation of ZIKV from field-collected mosquitoes (Diallo et al. 2011) , and Ae. aegypti has been suggested to be involved in transmission as ZIKV has been detected in pools of mosquitos collected in India and Brazil (Boyer et al. 2018) . The matured southern house mosquitos C. quinquefasciatus is the primary vector of Wuchereria bancrofti, a nematode that causes lymphatic filariasis and also transmit also transmits Plasmodium relictum, a malarial parasite of birds. In May 2017, Ministry of Health and Family welfare, Govt. of India has reported three cases of Zika virus disease in Babunagar, Gujarat, India. The Indian Council of Medical Research was screened 34,233 human samples and 12,647 mosquito samples for the presence of Zika virus (WHO 2017) . This fact clearly evidences the urgent need for the implementation of innovative and more efficient vector control and discover novel drugs with therapeutic potential.
Tunicates or Sea Squirts are benthic fouling organisms with great ability to synthesize potential secondary metabolites with potential biomedical applications ). In our previous study, we reported the anti-tumor activity of ascidian Phallusia spp. against MCF7 breast cancer. Morris et al. 2011 reported anthrone-anthraquinone compound, albopunctatone isolated from Didemnum albopunctatum collected in Australian Great Barrier Reef, showed a potential activity against malarial parasite Plasmodium falciparum (IC 50 4.4 µM). In this present study, we aimed to chemical characterization of India Didemnid species Didemnum bistratum and screening their AntiZika virus vector mosquitocidal activity and anti-bacterial activity using MIC assays.
Materials and methods

Chemicals
MeOH-methanol (HPLC Grade), Na 2 SO 4 -Sodium sulphate (Sigma-Aldrich) was used solvents for extraction of crude extracts preparation and successive partition of the aqueous phase and Dimethyl sulfoxide (DMSO) for Larvicidal activity.
Sample collection and preparation of MeOH extracts
The colonial ascidian Didemnum bistratum (Sluiter, 1905) was collected during the low tide from intertidal reef at Thoothukudi coast (Lat: 8°50'04.9"N Long: 78°15'49.7"E), Tamil Nadu, Southeast coast of India. A voucher specimen BDU/EB/SU/AS/007 has been deposited in the Biomaterials lab, Department of Environmental Biotechnology, Bharathidasan University, Tamil Nadu, India.
The collected samples were rinsed with sea water, fresh water to remove associated debris and salts. The collected specimen was shade dried and homogenized by mortar and pestle. The coarse powder was extracted with methanol using Soxhlet apparatus and the extract was transferred into containers. Further, the extract was treated to remove salt content and water using standard protocol (Suarez-Jimenez et al. 2012 ) and concentrated using rotary evaporator under reduced pressure.
GC-MS analysis
The MeOH extracts of ascidians were acquired by a newly developed GC-MS method for analyses their chemical composition by GC with MS Agilent Technologies GC 7890 C 240 ms Ion Trap.
The GC injector was set to 260°C in split mode condition and the injector temperature was set initially 80°C for 1 min with a 4°C/min ramping up to 300°C and isotherm for 300°C for 5 min. Capillary column CP8877 VF-35ms with 30m x 250 µm x 0.25 µm were used. A continuous flow rate of 1mL/min of carrier 
Anti-bacterial activity
The antibacterial activities of D. bistratum MeOH extract was evaluated using the disc diffusion method . The seven bacterial pathogens of Bacillus subtilis, MRSA, Streptococcus sp, Pseudomonas aeruginosa, Kluyvera ascorbata, Escherichia coli, and Klebsiella oxytoca were tested in this study. Sterile filter paper disc was used in conducting this anti-bacterial study. 40 µl of MeOH extract sample was loaded with sterile discs and Ampicillin antibiotics (10 mg) used as controls. Later the plates were swabbed with pathogenic microbes then the discs were placed with nutrient agar (Hi Media, India) plates. The inoculated plates were incubated for 24 hrs at 37 º C.
After incubation, the zone of inhibition (mm) was measured. The results are presented as means ±SD of the three independent values.
Mosquito Culture
The field population of Ae. aegypti and Cx. quinquefasciatus (WS) larvae were collected from the densely populated area in Salem District, Tamil Nadu, India. Larvae were reared under laboratory conditions and fed with a diet of Brewer's yeast, dog biscuits (Choostix Biskies), and algae collected from ponds in a ratio of 3:2:1 respectively. The WS mosquitoes were reared till reaching the stage adult in the laboratory and were kept isolated to prevent inbreeding until identified to species. Adults were fed with wet raisins and 10% sucrose solution soaked in cotton. The adult females were deprived of sucrose from 6 h and then provided with a mouse placed in a breeding cage overnight for blood feeding. Adult mosquitoes were maintained under the same environmental conditions as the larvae.
Larval mortality assay
Bioassays were performed according to the method recommended World Health Organization and as suggested by Elumalai et al. 2015 . Twenty-five fourth instar larvae were marked in 249 mL of distilled water with 1 mL DMSO as negative control. After 24 hours of exposure, dead larvae were calculated and the proportion of dead larvae calculated from the average of three replicates. Larval mortality was corrected using Abbott's formula. The percentage average mortality of three replicates was used to calculate lethal concentration (LC 50 and LC 90 ) by prohibit analysis.
Results and Discussion
Metabolites from Didemnid species
The GC-MS analysis revealed the presence of >30 metabolites from the MeOH extract of D.
bistratum (Figure 1 ). The GC-MS chromatogram shows the peak area separation of the components and major components Epicholestanol (58.51%), Dinorcholesta-5, 22-dien-3-ol (9.79 %), l-(+)-Ascorbic acid 2, 6-dihexadecanoate (7.48%), Allocholesterol (4.40%) and other minor compounds of Etrahydrosmilagenin (2.79), 9-Octadecene (1.7 9%), Oxirane (1.52%), Ergosta-5, 7-dien-3-ol (1.34%),
Heptadecanoic acid (1.46%), Pentanoic acid (1.03%), 1, 4-Cyclohexadiene (0.85%) 5-Eicosene (0.24%) (Table 1) 
Anti-bacterial and larvicides acute toxicity of Zika virus vector Aedes aegypti
The biological activity of D. bistratum was screened against Anti-Zika vector properties, the results are given in Table 3 . We also tested Anti-microbial activity against 7 bacterial human pathogens ( (Table 3) 
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